In this experimental study, 66 undergraduate students in psychology used an iPad pro to study several documents dealing with the same topic. The study aimed to compare the effects of using two different applications on comprehension in a multiple document reading task: Adobe Reader, which is an application oriented towards linear reading, and LiquidText, which is an application designed for non-linear reading. Further, because studying multiple texts is a complex learning task that requires effective and efficient processing strategies, the study tested the effect of strategic guidance that was expected to promote both performance and acceptance of tablets. The results indicated the existence of a performance-preference paradox: while the participants guided in the use of LiquidText achieved better comprehension, they expressed less acceptance of tablets as a tool for studying multiple documents than did the participants who used Adobe Reader.
Introduction
In 21st century societies, the comparison of multiple sources is essential in developing a well-founded, critical point of view [1] . Hence, developing multiple document literacy which concerns the ability to locate, evaluate, and use various sources of information in order to construct and communicate an integrated and reasoned representation of a particular problem, subject or situation [2] . The comprehension of multiple documents implies active and non-linear reading involving the implementation of cognitive and metacognitive strategies to meet the goals of reading. However, digital systems supporting active reading typically seek to reproduce paper affordances and, thus, seem better suited to linear than to non-linear reading [3] . This trend can be explained by learners' resistance to changing their learning habits, as the paper/pen combination is the most commonly used tool for the document study. However, this traditional tool may constrain rather than facilitate non-linear reading, such as the lack of paper flexibility, which makes it difficult to compare several parts of the same document because of the tangibility of the material [4] .
Compared to paper, the tablet has its own constraints. First of all, the screen induces digital reading that provides different experiences than reading on paper [5] . Second, the size of the screen may make it difficult to simultaneously view a source document and write another document [6] . Further, the virtual keyboard of the tablet may reduce screen visibility [7] . Finally, traditional document study applications (e.g. Adobe Reader) allow only one document to be displayed at a time, which likely results in higher cognitive load when trying to compare several documents.
Tashman and Edwards [8] wanted to utilize the potential of digital technology in trying to overcome some of these constraints. Thus, these authors aimed to (a) support direct, flexible, and extensive manipulation of the visual arrangement of the original content as well as annotations; and (b) support flexibility in browsing through the content. Thy therefor developed the LiquidText application, which is an active reading system offering a substantially different approach to representation and interaction with documents. However, the availability of a tool that fits users' needs will not necessarily lead to user acceptance. In order to assess the impact of new technologies like Liq-uidText, research is usually framed by models of the social acceptance of technologies, such as the Technology Acceptance Model [9] .
First, the present study compared the effects of two applications on comprehension in a multiple document reading task: Adobe Reader (see Fig. 4 ), which is a software oriented towards linear reading, and LiquidText (see Fig. 3 ), which is a software designed for non-linear reading. Second, because studying multiple texts is a complex learning task that requires efficient processing strategies, the study examined the effect of strategic guidance designed to promote learners' performance and, consequentially, their acceptance of tablets as a tool for studying multiple documents.
Multiple Document Comprehension
Multiple-document comprehension implies that readers study several documents in order to develop a well-informed and justified stance on an issue based on the reading of documents. In 2014, Bråten and colleagues [10, p. 10] maintained that "in multiple-text comprehension, readers need to not only comprehend each single text but also integrate information across different texts to create a global understanding of a situation or issue discussed across texts". One of the most influential model in multipledocument comprehension is the MD-TRACE model (i.e., the Multiple-Document Task-based Relevance Assessment and Content Extraction model) introduced by Rouet and Britt [11] . This model describes the use of multiple documents as a cycle of processing steps and decisions.
Specifically, the MD-TRACE model focuses on resources (internal and external) and processes involved in document-based activities (see Fig. 1 ). External resources are the information and materials presented to students before they begin the task, or are made available to them or created during the completion of the task. External resources manipulated in this study include task specifications in the form of a reading task scenario, a set of 5 documents dealing with the issue of sun exposure, the devices with two different applications in an iPad, and the set of task products generated by the reader via the use of the applications' functionalities. Internal resources are the cognitive resources used by the readers to achieve their reading goal. It is possible to make a distinction between permanent resources that exist prior the task (e.g., prior knowledge) and transitory resources that are generated when working on the task (e.g., representation of the task demands, representation of the document contents).
Processing steps and relevance assessment are decomposed into five steps: (1) task model construction, where readers represent the activities involved in fulfilling the requirements of the task; (2) information needs assessment, where readers try to identify the information needs by using prior knowledge; (3) documents processing, where readers select, extract, and integrate relevant information from the documents in constructing a documents model, (4) task product creation, where readers use their document model to construct a response to the task; and (5) task product assessment, where readers assess whether their product fulfills the task demands. The guidance that was offered readers in this study stems directly from the document processes described in the third step of MD-TRACE, that is, the guidance consisted of instruction helping learners select/extract information and then organize extracted information for the purpose of integration. The guidance strategy is detailed in the Materials section.
Acceptance
Acceptance of a technology can be defined as an individual's perception of the value of a technology [12] , as well as the extent to which an individual integrates and [11] appropriates the technology in the context of use [13] . Acceptance addresses the potential impact of a new technology because it is based on the perceptions of future target users. In this study, acceptance concerned students' perceptions of a tablet as a tool for learning with and from multiple documents. The best known and most widely used model for understanding acceptance of a new technology is the Technology Acceptance Model (TAM) [9] (see Fig. 2 ). First, this model is easy to explain and use, and, second, it is a basic model that can be easily adapted for a specific context. There are many derivatives models of TAM in the literature of technology acceptance such as UTAUT [14] , TAM 3 [15] , TAM for electronic reading [16] , etc. The TAM focuses on the perceived ease of use, which concerns beliefs about the effort required to use the technology, perceived utility, which concerns beliefs about performance benefits, and behavioral intention and the use.
Studies investigating the acceptance of tablets for learning are generally questionnaire-based and have showed that tablets are fairly well accepted as a learning tool. In the study of Pruet and colleagues [17] , 213 students (aged from 7 to 16) expressed positive attitudes towards the tablet due to the joy and productivity it provided. More specifically, participants indicated that tablets were fun, exciting, and useful for learning in class. Also, other questionnaire studies [18, 19] based on TAM and UTAUT have revealed two key variables for accepting tablets for learning: performance expectancy, that is the degree to which individuals believe that using the system will help them attain their goals, and effort expectancy, that is the degree to which individuals perceive that the system is easy to use. Further, Moran and colleagues [18] found a difference in acceptance between students who chose to use a tablet compared to those who were required to do so.
For the purpose of this study, we followed van der Linden and colleagues [20] and addressed yet another aspect of acceptance that we termed "motivational utility specific to a task". This is further described in the Materials section.
The Present Study
As far as we know, no prior study was designed to test multiple-document comprehension with tablets. Specifically, we examined the effects of specific applications and [15] guidance of processing on performance and acceptance of tablets for such a task. The following hypotheses were tested: (H1) Students using the application supporting multiple document processing (i.e., LiquidText) will display better comprehension performance and higher acceptance of tablets than those using Adobe Reader. The application supporting multiple document processing was expected to facilitate the extraction and integration of information from texts. Therefore, this application also was expected to promote acceptance of tablets in such a task context. (H2) Students guided in the use of the application supporting multiple document processing (strategy group) will gain higher comprehension and higher acceptance than those who use the same application (i.e., LiquidText) without support (free group). The lack of guidance was expected to entail less efficiency, and therefore a more negative experience for learners. Consequentially, the strategy group can also be expected to report lower acceptance than the free group.
Method

Design -Participants
Participants were 66 undergraduate students (83% female) in psychology from the University of Toulouse with a mean age of 23 (SD = 5.60). The majority of the participants were in their third year (51 students), the others were in their first year. Only 26 participants owned their own tablets, and most of those tablets had a regular screen size (9-10 in.). Participation was anonymous and voluntary, and remuneration was 0.5 additional points for a specific course.
There were three experimental conditions with 21 participants per condition. Two groups were instructed to use the non-linear reading application LiquidText. Participants in the free group freely used LiquidText. Participants in the strategy group were instructed to use a strategy called Annotation-Extraction-Reorganization (AER) when using LiquidText. The strategy involved three phases: (1) students highlighted information during reading. (2) students selected the relevant information according to the reading goal and extracted the selected information, and (3) students organized the extracted information in the available workspace. Finally, participants in the control group freely used Adobe Reader, which means they could use any functionalities they found useful. For the writing task, the iPad screen of the students in the control group was split into two, with the Adobe Reader displayed to the left for document consultation and Notes display to the right for essay production.
LiquidText
The application LiquidText, which is available in Apple Store, is a PDF viewer designed for non-linear reading. The aim of this application is to support the processes involved in active reading: annotation, content extraction, browsing, and layout. As can be seen in Fig. 3 , LiquidText displays three areas: the documents navigation panel to the left, the document viewer (up to three documents) in the middle, and a workspace to the right. In addition to the classic features, this application enables extraction of content from the document that can be moved to the workspace. Once content is extracted and moved to the workspace, it is also possible to group and edit content from multiple documents, and to create a textbox directly in the workspace. Thus, affordances of the LiquidText application seem to fit the requirements of multiple-document comprehension tasks.
Adobe Reader
The application Adobe Reader (see Fig. 4 ), also available in Apple Store, is a PDF viewer oriented towards linear reading. It can display only one document at a time and has classic features to study a document, such as highlighting, underlining, adding comments, etc. One of the difficulties in using this application to study several documents is comparing two documents by switching from one to the other. This requires keeping the to-be-compared information in memory.
Materials
Texts
The five texts that we used presented different perspectives on sun exposure and health. For the purposes of this study, the texts have been freely translated into French from the [10] . The first text was a 469-word excerpt from a science textbook describing the nature of ultraviolet radiation, concluding that further research is needed to understand the health implications of sun exposure. In adapting the original Norwegian material, we chose "Editions Nathan" as the source of this document. The second text was a 503-word popular science article from a university research magazine arguing that sun exposure may protect against cancer. As the source of the document, we used "Exploreur", the scientific magazine of the University of Toulouse. The third text was a 473-word popular science article from an online research magazine (source: CNRS-Le journal) claiming that sun exposure is carcinogenic. The fourth text was a 414-word article from a conservative daily (source: LeMonde.fr) explaining that sun exposure provides vitamin D, which helps prevent cancer. Finally, the fifth text was a 469-word public information text published by a cancer association (source: Société Française du Cancer), which introduced different types of cancer that can result from exposure to the sun and explained how the cancer risk can be reduced. As an indication of text difficulty, we used the Gunning-Fog index from the website www.textalyser.net to calculate readability scores for each of the texts. This index is a weighted average of the number of words per sentence, and the number of long words per word. It yields readability scores ranging from 6 (easy) to 17 (hard). The readability scores of the five texts ranged from 8.3 to 14 (M = 11.46, SD = 1.93), suggesting that they were suitable for the undergraduate participants.
Prior Knowledge Measure
Participants' prior knowledge about the topic of the texts was measured by a 20-item multiple-choice questionnaire freely translated into French from the original questionnaire of Bråten and colleagues [10] . The questionnaire focused on concepts and information central to the issue of sun exposure and health that were discussed in the five texts. This is a sample item from the prior knowledge measure:
Ultraviolet (UV) radiation is:
• electromagnetic radiation with energy level higher than visible;
• radiation from the colors of the rainbow;
• sound waves with a frequency higher than 20000 Hz;
• radioactive radiation from matter in atmosphere.
Multiple-Text Comprehension Measure
Multiple-text comprehension was assessed by asking participants (by means of a task scenario) to write an argumentative essay including specific information about the relationship between sun exposure, health, and illness. This essay was guided by three open-ended questions based on the study of Bråten and colleagues [10] . The first question was "Explain the relationship between sun exposure, health, and illness". Scores on this question ranged from 0 to 6 (6 = introducing the origins of UV rays, mentioning different perspectives on the issue, and explaining the relationship between sun exposure and different health effects). The second question was "Describe the different existing perspectives on the relationship between sun exposure, health, and illness". Scores on this question ranged from 0 to 6 (6 = explaining views in favor of versus against sun exposure with links between the two views (e.g., comparison)). The third question was "Explain, whether there can be more than one correct view on the relationship between sun exposure, health, and illness, and, if so, which one(s) is/are correct". Scores on this question ranged from 0 to 5 (5 = acknowledging the existence of different views on sun exposure and health, explain why more than one view can be correct, and presenting sun exposure recommendations). The possible range of score was thus 0-17 on the entire measure. Only participants' total scores on the entire measure were used in the statistical analysis. Two independent raters scored all the essays (Pearson intra-class correlation: ICC = 0.924; p < 0.01). The mean score of the two raters was used for the statistical analysis.
Acceptance
Participants' acceptance of the tablet as a tool for studying multiple documents was assessed by means of 4 items focusing on the motivational utility specific to a multiple-document comprehension task. The items were developed by van der Linden and colleagues [20] , who targeted individual's motivation to use a certain tool for a specific type of task (sample item: The use of a digital tablet makes it more interesting to study several documents dealing with the same topic). Each item was rated on a 10-point scale (1 = not at all true for me, 10 = completely true for me). The reliability estimate (Cronbach's alpha) for participants' scores was .92.
Procedure
Participants were randomly assigned to one of the three conditions. The study sessions were individual distributed over two days. On day one, participants answered the prior knowledge questionnaire on Qualtrics. Then, they explored all the functionalities of the LiquidText and Adobe Reader applications, respectively, by following a check-list that familiarized them with the use of the applications while given overview of the potentialities. Finally, they practiced the applications with a training task that involved studying two documents dealing with global warming in order to write a summary. This training task was designed so that the participants used the applications for collecting and organizing relevant information in a context similar to the experimental taskparticipants did not produce a summary during training.
On day two, participants individually completed the multiple document reading task on the tablet in their respective condition (maximum 35 min). After reading, they were asked to express their position on sun exposure and health in an essay by writing on the tablet (maximum 20 min). Finally, they answered the motivational utility specific to a multiple document comprehension task questionnaire. Before starting on the texts, participants read the following instruction on a sheet of paper: Before going on holiday, a friend of yours sends you a Facebook message. Rather cautious, this friend asks for your opinion on the effects of the sun on health. Here's the message: "Hi, how are you? As you already know, my girlfriend and I are leaving for Mexico next week. Since it's full summer at this time of the year, we're a little freaked out about the potential effects of the Mexican sun on our skin. Especially, since at home we do not agree on the issue: there is one who thinks that exposure to the sun is safe while the other thinks quite the opposite. Anyway, to close the debate we need an impartial opinion, yours". You have done a quick Internet search and selected the first five results. To make it easier to read these documents offline, you have saved them in the application. You have 35 min to study the documents in the application. At the end of this period, you will have 20 min to write a reply to your friend based on the documents you have read. The documents will remain at your disposal during the writing task. Your answer will address the following points: explain the relationship between sun exposure, health, and illness; describe the different existing perspectives of the relationship between sun exposure, health, and illness; explain, whether there can be more than one correct view on the relationship between sun exposure, health, and illness.
Results
Multiple-Text Comprehension
The means of the multiple-text comprehension scores are shown in Fig. 5 . The descriptive statistics showed that the strategy group (M = 12.29, SD = 2.03) outperformed the free group (M = 9.92, SD = 1.37) and the control group (M = 9.40, SD = 2.25). A one-way ANOVA revealed a significant effect of condition on multiple document comprehension, F(2, 63) = 14.78, p < 0.001, η 2 = 0.33. Post-hoc comparison (Ryan-Einot-Gabriel-Welsch) indicated two subgroups: one composed of only the strategy group and the other composed of the participants in the two other conditions. This result did not support the first hypothesis, suggesting that the tool LiquidText would have no effect on comprehension compared to Adobe Reader. At the same time, this result supported the second hypothesis, which stated that guidance by the AER strategy when using LiquidText would improve comprehension.
Acceptance
The descriptive statistics (see Fig. 6 ) showed that the control group (M = 7.12, SD = 1.74) perceived the tablet more motivating for a multiple-document comprehension task than the free group (M = 6.42, SD = 1.52) and the strategy group (M = 5.02, SD = 2.42). A one-way ANOVA revealed a significant effect of condition on motivational utility, F(3, 82) = 3.46, p < 0.05, η 2 = 0.11. Post-hoc comparison (Ryan-Einot-Gabriel-Welsch) indicated a difference between the control group and strategy groups. Those perceptions contradicted our expectations and might be explained by the obligation to use the strategy.
Discussion
The results of this study suggested, inconsistent with hypothesis 1, that the tool Liq-uidText had no effect on comprehension compared to Adobe Reader. Indeed, the students using the application supporting multiple document processing did not display Fig. 5 . Mean scores for multiple-text comprehension better comprehension performance than those who used Adobe Reader. In other words, the mere provision of the tool, although adapted to a multiple document reading task, was not enough to improve performance. This result can be explained by the lack of familiarity with LiquidText, resulting in trial and error among the students in choosing which functionalities to use. This explanation is consistent with the design LiquidText, offering a substantially different (and less familiar) approach to representation and interaction with documents.
At the same time, and in accordance with hypothesis 2, the students guided in the use of the application supporting multiple document processing gained higher comprehension scores than those who used LiquidText without support. Consequentially, it would seem that students needed to be guided in their use of the tool during task completion. Thus, the instructed strategy may have compensated for the possible lack of familiarity with LiquidText. This result also suggests that LiquidText may facilitate processes such as annotation, content extraction, browsing, and layout [8] , allowing the students to employ the instructed strategy. Finally, considering that the strategy was in accordance with the documents processing described by the MD-TRACE model [11] , this result is in line with the literature on multiple-documents comprehension. In brief, the strategy we instructed may have helped students display forms of documents processing used by good comprehenders of multiple documents.
Contrary to our expectations, the students guided in the use of LiquidText did not express higher acceptance than those who used Adobe Reader. Those perceptions might be explained by the obligation to use the strategy, resulting in a feeling of losing control over own learning. This result can also be compared to the difference that Moran and colleagues [18] found in the acceptance of students choosing to use a tablet and those who were required to do so.
In conclusion, the comprehension and acceptance scores indicated the existence of a performance-preference paradox. Although the participants in the strategy group achieved better comprehension, they expressed less acceptance of learning with a tablet than did the control group. This paradoxical effect will be further explored in a forthcoming study.
